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INTRODUCTION
It is a pleasure to introduce this feature issue on thin-film optical devices for
polarized light. The papers that appear in this issue come from some of the moreactive areas of research in this field. Important issues related to the interaction
of optical wave fields with multilayer thin films for magneto-optical recording are
considered in the first two papers. Gamble and Lissberger discuss the electric
field amplitude distribution in the multilayer and its relevance to absorption,
interfacial scattering, and signal-to-noise ratio; Li and Parsons examine the reflection of a strongly focused beam from the magneto-optic multilayer by using
the Fourier-transform technique. Form birefringence associated with the anisotropic microstructure of vapor-deposited thin films is analyzed by Abeysuriya and
Hodgkinson, using a plate-void mode. If this property is controlled as to its
magnitude and the direction of its principal axes, it can be used in the design of
novel thin-film devices, as these authors suggest. Wdhler et al. take Berreman's
4 X 4 matrix method a significant step forward by using the theorem of Cayley and
Hamilton to simplify the calculation of the transfer matrix of a uniaxial layer.
This makes possible the implementation of Berreman's widely accepted method
on a personal computer. Rugate filters are the focus of intense current interest,
and Southwell derives a closed-form solution for the reflection coefficients of
these sinusoidal-index devices for p- and s-polarized light. Weis and Gaylord
extend their recently developed concept of an electro-optically tunable narrowband Fabry-Perot/8olc filter to include distributed Bragg reflectors as the narrow-band end reflectors. Designed filters with an effective finesse of >5000 are
reported.
Haas et al. use the 4 X 4 matrix method to model dichroic polarizers, including
the effects of nonnormal incidence, and also present a method for determining the
complex principal refractive indices of a dichroic medium from measured transmittances. Azzam generalizes his earlier work, on the division-of-wave-front
thin-film beam splitter that generates spatial binary patterns of orthogonal linear
and circular states, to the case in which the reflected polarizations are orthogonal
elliptical states. Finally, Jestl et al. describe their interesting work on polarization- and wavelength-selective photodetectors that use a sinusoidally corrugated
semiconductor substrate overcoated with a metal-dielectric thin-film bilayer.
To the authors and referees of this special issue we extend our sincere thanks.
We are also grateful to Catherine Barrett and Jane Lockwood for their assistance
in preparing this feature and to Harry Barrett, the editor, for his support.
R. M.A. Azzam

W. H. Southwell
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